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$\mathbb{C}^{2}$ $\Vert\cdot\Vert\emptyset:*$ absolute , $x,$ $y\in \mathbb{C}$
$\Vert(|x|,$ $|y|)\Vert=\Vert(x,$ $y)\Vert$
, normalized $\Vert(1,0)||=\Vert(0,1)||=1$ . $\ell_{P^{-}}$
$\Vert\cdot||_{P}(1\leq p\leq\infty)$ :
$||(x,$ $y)\Vert_{p}=\{\begin{array}{ll}(|x|^{p}+|y|^{p})^{1/p}, lf 1\leq p<\infty,\max\{|x|, |y|\}, if p=\infty.\end{array}$
$AN_{2}$ $\mathbb{C}^{2}$ absolute normalized norm . , $\Psi_{2}$
$[0,1]$ :
$\psi(0)=\psi(1)=1$ , $\max\{1-t,$ $t\}\leq\psi(t)\leq 1(0\leq t\leq 1)$ .
$[$ 1 $]$ , $AN_{2}$ $\Psi_{2}$
$\psi(t)=||(1-t,$ $t)\Vert$ (1 )
1 1 . , $\psi\in\Psi_{2}$
$\Vert(x,$ $y)||_{\psi}=\{\begin{array}{ll}(|x|+|y|)\psi(\frac{|y|}{|x|+|y|}), if (x, y)\neq(0,0),0, if (x, y)=(0,0)\end{array}$
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$\Vert\cdot\Vert\in AN_{2}$ , (1) . , $\Vert\cdot\Vert_{p}$ $(1\leq p\leq\infty)$
$\psi_{p}(t)=\{\begin{array}{ll}((1-t)^{p}+t^{P})^{1/P}, if 1\leq p<\infty,\max\{1-t, t\}, if p=\infty\end{array}$
.
, $\mathbb{C}^{2}$ absolute normalized . 2002 ,
- [12] $\mathbb{C}^{2}$ absolute normalized 2
$\psi$- , absolute normalized
. , $\psi$
. , $\gamma_{X_{2}\psi}$
, non-square $\gamma_{X_{2}\psi}$ .
2 Absolute normalized
, $\mathbb{C}^{2}$ absolute normalized .
, absolute normalized .
1 $([$ 1$])$ $\psi\in\Psi_{2}$ . $($ i $)$ $|z|\leq|u|,$ $|w|\leq|v|$
$||(z,$ $w)||_{\psi}\leq||(u,$ $v)\Vert\psi$ .
$($ ii $)$ $|z|<|u|,$ $|w|<|v|$
$\Vert(z,$ $w)\Vert_{\psi}<\Vert(u,$ $v)\Vert_{\psi}$ .
, $[$ 12$]$ , $\psi\in\Psi_{2}$ :
$|z|\leq|u|,$ $|w|\leq|v|$ . $|z|<|u|$ $|W|<|v|$ ,
$\Vert(z,$ $w)\Vert\psi<\Vert(u,$ $v)\Vert\psi$ . (2)
, (2) $\psi=\psi_{p}(1\leq p<\infty)$ , $\psi=\psi_{\infty}$ .
- $[$ 12$]$ (2) $\psi$ .
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2 $([$12$])$ $\psi\in\Psi_{2}$ . :
$($ i $)$ $0<t<1$ $t$ $\psi(t)>t$ .
$($ ii $)$ $\psi(t)/t$ $(0,1]$ .
$($ iii $)$ $|z|<|u|,$ $|w|\leq|v|$ $||(z,$ $w)\Vert\psi<\Vert(u,$ $v)||\psi$ .
3 $([$12$])$ $\psi\in\Psi_{2}$ . :
$($ i $)$ $0<t<1$ $t$ $\psi(t)>1-t$ .
$($ ii $)$ $\psi(t)/(1-t)$ $[0,1)$ .
$($ iii $)$ $|z|\leq|u|,$ $|w|<|v|$ $\Vert(z,$ $w)\Vert\psi<||(u,$ $v)\Vert\psi$ .
4 $([$12$])$ $\psi\in\Psi_{2}$ . :
$($ i $)$ $0<t<1$ $t$ $\psi(t)>\psi_{\infty}(t)$ .
$($ ii $)$ $|z|\leq|u|,$ $|w|<|v|$ $|z|<|u|,$ $|w|\leq|v|$ $\Vert(z,$ $w)\Vert\psi<\Vert(u,$ $v)\Vert\psi$ .
5 $\ell_{p^{-}}$ $\Vert\cdot||_{P}(1\leq p<\infty)$ , $t\in(0,1)$
$\psi_{p}(t)>\psi_{\infty}(t)$ .
, 4 : $|z|$ $\leq$ $|u|,$ $|w|<$ $|v|$
$|z|<|u|,$ $|w|\leq|v|$
$||(z,$ $w)||_{p}<||(u,$ $v)||_{P}$ .
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$61\leq q<\infty,$ $0<\omega<1$ . 2 Lorentz $d^{(2)}(\omega,$ $q)$ ,
$\mathbb{R}^{2}$ :
$\Vert(x,$ $y)\Vert_{\omega_{2}q}=(x^{*q}+\omega y^{*q})^{1/q}$ ,
$x^{*}= \max\{|x|,$ $|y|\},$ $y^{*}= \min\{|x|,$ $|y|\}$ . $\Vert$ . $\Vert_{\omega,q}\in AN_{2}$
, $\Psi_{2}$ $\psi_{\omega,q}(\in\Psi_{2})$
$\psi_{\omega,q}(t)=\{\begin{array}{l}((1-t)^{q}+\omega t^{q})^{1/q}, if 0\leq t\leq 1/2,(t^{q}+\omega(1-t)^{q})^{1/q}, if 1/2\leq t\leq 1.\end{array}$
, $t\in(0,1)$ $\psi_{\omega_{1}p}(t)>\psi_{\infty}(t)$ . 4
$|z|\leq|u|,$ $|w|<|v|$ $|z|<|u|,$ $|w|\leq|v|$
$\Vert(z,$ $w)\Vert_{\omega,p}<\Vert(u,$ $v)||_{\omega,p}$ .
2 3 ,
$\psi$ .
7 $\psi\in\Psi_{2}$ , $1/2\leq t_{0}\leq 1$ . :
$($ i $)$ $0<t<to$ $t$ $\psi(t)>t$ . $to\leq t\leq 1$ $t$
$\psi(t)=t$ .
$($ ii$)\psi(t)/t$ $(0$ , to $)$ . $to\leq t\leq 1$ $t$ $\psi(t)/t=1$ .
$(\ddot{\dot{m}})$ $|z|<|u|$ . $\frac{w|}{|u|+|w|}<t_{0}$
$\Vert(z,$ $w)\Vert\psi<\Vert(u,$ $w)||_{\psi}$ .
$\frac{w|}{|u|+|w|}\geq t_{0}$
$\Vert(z,$ $w)||\psi=\Vert(u,$ $w)||\psi$ .
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8 $\psi\in\Psi_{2}$ , $0\leq t_{0}\leq 1/2$ . :
$($ i $)$ $to<t<1$ $t$ $\psi(t)>1-t$ . $0\leq t\leq t_{0}$ $t$
$\psi(t)=1-t$ .
$($ ii $)$ $\psi(t)/(1-t)$ $(t_{0},1)$ . $0\leq t\leq to$ $t$
$\psi(t)/(1-t)=1$ .
$($ iii $)$ $|w|<|u|$ . $\frac{|v|}{|z|+|v|}>t_{0}$
$\Vert(z,$ $w)\Vert_{\psi}<\Vert(z,$ $v)\Vert_{\psi}$ .
$\frac{|v|}{|z|+|v|}\leq t_{0}$
$\Vert(z,$ $w)||_{\psi}=\Vert(z,$ $v)\Vert_{\psi}$ .
9
$\varphi_{\lambda}(t)=\max\{\lambda,$ $1-t,$ $t\}\in\Psi_{2}$
, $1/2<\lambda\leq 1$ .
$1-\lambda$
$\lambda$
$||(x,$ $y)||_{\varphi_{\lambda}}= \max\{\lambda||(x,$ $y)||_{1},$ $||(x,$ $y)||_{\infty}\}$ .
$0<t<\lambda$ $\varphi_{\lambda}(t)>t$ . $\lambda\leq t\leq 1$ $\varphi_{\lambda}(t)=t$ .
: $|z|<|u|$ . $\frac{w|}{|u|+|w|}<\lambda$
$\Vert(z,$ $w)||_{\varphi_{\lambda}}<\Vert(u,$ $w)\Vert_{\psi}$ .
$\frac{w|}{|u|+|w|}\geq\lambda$
$\Vert(z,$ $w)\Vert_{\psi}=||(u,$ $w)||_{\psi}$ .
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3
$X$ . , $S_{X}=\{x\in X:\Vert x\Vert=1\}$ .
$\rho_{X}(t)=\sup\{\frac{\Vert x+ty\Vert+\Vert x-ty\Vert}{2}-1:x,$ $y\in S_{X}\}$
$X$ modulus of smoothness . Yang-Wang[13] $X$
$\gamma_{X}$ :
$\gamma_{X}(t)=\sup\{\frac{\Vert x+ty\Vert^{2}+||x-ty\Vert^{2}}{2}:x,$ $y\in S_{X}\}$ .
,
$\gamma_{X_{2}\psi}$ .
$X,$ $Y$ $\psi\in\Psi_{2}$ $X,$ $Y$
$X,$ $Y$ $\psi$- , $X\oplus_{\psi}Y$ :
$\Vert(x,$ $y)\Vert_{\psi}=\Vert(\Vert x\Vert,$ $\Vert y\Vert)||_{\psi}$ $(x\in X,$ $y\in Y)$ .
, $X$ $\psi\in\Psi_{2}$ , [0,1] $\gamma_{X,\psi}$
([8]):







$2 \psi(\frac{1-t}{2})\leq\gamma_{X,\psi}(t)\leq 2(1+t)\psi(\vec{2}1)$ .
11 $X$ non-square , $\delta>0$ , 1 $(x-$




12 ([2, 13]) $X$ . :
(i) $X$ non-square.
(ii) $0<t\leq 1$ ( ) $t$ $\rho x(t)<t$ .
(iii) $0<t\leq 1$ ( ) $t$ $\gamma x(t)<(1+t)^{2}$ .
.
13 ([8]) $X$ , $\psi\in\Psi_{2}$ . $0<t<1$
$\psi(t)>\psi_{\infty}(t)$ . :
(i) $X$ non-square.
(ii) $0<t\leq 1$ $\gamma_{X_{1}\psi}(t)<2(1+t)\psi(\frac{1}{2})$ .
(iii) $0<t_{0}\leq 1$ $\gamma x,\psi(t_{0})<2(1+t_{0})\psi(\frac{1}{2})$ .
7 8 , .
14 $X$ , $\psi\in\Psi_{2}$ . $\psi\neq\psi_{\infty}$ .
:
$($ i $)$ $X$ non-square.
(ii) $0<t\leq 1$ $\gamma x,\psi(t)<2(1+t)\psi(\frac{1}{2})$ .
(iii) $0<t_{0}\leq 1$ $\gamma x_{1}\psi(t_{0})<2(1+t_{0})\psi(\frac{1}{2})$ .
$\varphi_{\lambda}=\max\{\lambda,$ $1-t,$ $t\}\in\Psi_{2}$ , $1/2<\lambda\leq 1$ . $\varphi_{\lambda}(\frac{1}{2})=\lambda$
, $\varphi_{\lambda}\neq\psi_{\infty}$ . .
15 $X$ . $1/2<\lambda\leq 1$ . :
(i) $X$ non-square.
(ii) $0<t\leq 1$ $\gamma_{X_{2}\varphi_{\lambda}}(t)<2\lambda(1+t)$ .
(iii) $0<t_{0}\leq 1$ $\gamma x_{\varphi_{\lambda}}$ $(to)<2\lambda(1+t_{0})$ .
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